Testes of untreated F344 and Wistar rats in the control groups of carcinogenicity studies were histologically examined, and the histopathological characteristics and histogenesis of glandular changes in these testes were studied. In 266 testes of 2-year-old F344 rats, 263 had interstitial cell tumors (ICTs) (98.9%) and 39 had glandular changes (14.7%). These glandular changes were also found in 1 out of 38 1-year-old F344 rat testes (2.6%), and 3 in 154 2-year-old Wistar rat testes (1.9%). The changes were observed exclusively in the interstitial cell tumors (ICTs). These glandular changes showed variation in size, shape and number. They were composed oftubules or cysts lined by a layer ofcuboidal or columnar epithelial cells, which had terminal bars, occasionally PASand alcian blue-positive brush borders, and rarely, alcian blue-positive cytoplasmic vacuoles. Serial sections revealed that the changes were not connected with the rete testes, but with the degenerative seminiferous tubules involved in the ICTs lined by a layer of flat endothelial-like cells. The findings suggest that the lesions constitute metaplastic changes of the Sertoli cells.
INTRODUCTION
The spontaneous hyperplastic or neoplastic lesions of the testes composed of glandular elements are very rare both in humans and in experimental animals, although interstitial cell tumors ofthe testis are the most common spontaneous tumors in some strains of rats (1, 4, 5) . The lesions were usually interpreted as being of rete testis origin or Sertoli cell origin in man (7) and rete testis origin in most animal cases (8, 12, 13) . In rats, however, there is no report on the occurrence of these lesions, although additionally, mesotheliomas arising on the genital serosa were observed in one of the spontaneous tumors in F344 male rats (1, 4) . Previously, we reported on the spontaneous occurrence of adenomatous hyperplasia or adenomas in the testes of F344 rats with interstitial cell tumors, also consid-Requests for reprints should be sent to A. Maekawa 
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ered to be of rete testis origin (6) . Therefore, the testes of F344 and Wistar rats of the control animals used in past carcinogenicity studies were re-examined to investigate the spontaneous glandular changes in the testes.
In this report, we describe the histopathological characteristics and histogenesis of these glandular changes, which consist of clusters of tubules or cysts lined by a layer of cuboidal or columnar epithelial cells, found in the spontaneous interstitial cell tumors.
METHODS
Two hundred sixty-six testes (96,92 and 78 from 3 different animal lots) of 2-year-old (including some rats aged between 1.5 and 2 years), 38'testes of 1-year-old, and 10 testes of 6-month-old F344 rats (Charles River Japan Inc., Atsugi), and 154 testes of 2-year-old Wistar rats (Shizuoka Laboratory Animal Center, Hamamatsu) were submitted to histological examination. These specimens were from the control groups of rats from several carcinogenicity tests performed at National Institute of Hygienic Sciences, Tokyo. Spontaneous tumors in these two strains of rats have been described in previous reports from this laboratory (4, 5) . The testes were fixed in 10% buffered formalin, embedded in paraffin and one representative section of each testis was examined. Serial sections of two glandular changes from 2-year-old F344 rat testes were prepared for 3-dimensional reconstruction of the lesions. Periodic acid Schiff (PAS), alcian blue, and Masson's trichrome staining were performed on demand. In addition, several samples ofthe testes were obtained from paraffin blocks and prepared for electron microscopic examination.
RESULTS
According to the stepwise-sections of the ten 6-month-old F344 rat testes, the rete testis was distributed just beneath the tunica in an area measuring about 2 x I0 mm in size. No rete testis was found in the testicular parenchyma apart from the tunica (Fig. 1 ). The rete was made of a layer of cuboidal . cells and the efferent ductules were lined by ciliated columnar cells, both were usually negative for PAS and alcian blue stains.
The incidences of the ICT and glandular change are shown in Table I . The ICTs and the glandular changes were found in about 92% and 3% of the 1-year-old F344 rat testes, and in 99% and 15% of the 2-year-old F344 rat testes, respectively. On the other hand, these glandular changes were observed only in about 2% of the 2-year-old Wistar rat testes, although ICTs were detected in 95% of the testes.
Histologically, the ICT cells were negative for PAS and alcian blue stains. The seminiferous tubules involved in the ICT showed severe degeneration, including disappearance of the spermatogenic cells and swelling of the Sertoli cells with large PAS-positive hyaline droplets. Some of them, which embedded deeply in the tumor, became blunt cysts lined by a layer of flat endothelial-like cells and filled with serous fluid. Glandular changes, consisting of tubules and cysts, were always found inside the ICT without exception, such as in a proliferating nodule of the ICT or in the passive fibrous septum between them, and showed variation in size, shape and number. In these glandular changes, no capsular formation or compression of adjacent tissue was found. Usually, the lining cells of the tubules were columnar and those of the cysts were cuboidal (Figs. 2, 3) . These epithelial cells connected each other with terminal bars and occasionally had PAS-and alcian bluepositive brush borders (Fig. 3) . According to the serial sections of the lesions, the columnar epithelial cells with brush borders arose from the flat lining cells of the degenerated cystic seminiferous tubules (Fig. 4) , and no relation with the rete testis was observed.
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Electron microscopic examination of paraffin embedded specimens showed that the glandular changes consisted of a layer of cuboidal epithelial cells and basement membrane with spindle cells resembling the myoid cells of the normal seminiferous tubules (2).
DISCUSSION
Proliferative or neoplastic lesions of the testis showing glandular pattern are very rare in experimental animals. Snell and Hollander (I 2) reported 19 papillary proliferative lesions and 9 adenocarcinomas in the testes of 391 Mastomys. Yoshitomi and Morii (1 3) reported a papillary cystic adenoma and an adenocarcinoma of the testis in 500 ICR mice. Similar papillary proliferative lesions were also induced in CD-1 mice offspring prenatally exposed to the diethylstilbestrol (8) . All the lesions were reported to be of rete testis origin. In rats, there was no report of the glandular change except for adenomatous hyperplasia or adenomas. In our report it also considered to be of rete testis origin (6) .
The present study, however, showed that the clusters of columnar epithelium were connected with the degenerative cystic seminiferous tubules. It was interpreted that the lesions were metaplastic changes of the Sertoli cells, though there remained a possibility that ICT with the glandular change was a variant of SertoWLeydig cell tumor which consisted predominantly of Leydig cells and very small amounts of Sertoli cell components.
The Sertoli cells of the adult testis usually do not proliferate (1 0), and this change may be one of the exceptional proliferative events in the adult Sertoli cells. The fact that the neonatal testicular tissue implanted in castrated male adult rat spleen showed very similar changes to this glandular change in a period between the occurrence of the Leydig cell hyperplasia and the induction of granulosa cell tumors (3, personal communication) suggests that gonadotropin or sex hormones influence the morphological alteration of the Sertoli cell. The mechanical damage to the seminiferous tubule including loss of normal Leydig cells by the ICT may be a factor to facilitate the metaplastic change in the Sertoli cells (9) . On the contrary, it is well known that many chemicals induce degeneration of seminiferous tubules when given to experimental animals. No occurrence of glandular changes, however, is reported in these testes. Further investigation of these problems is needed. Recently, the transplacental application of BOP (N-nitrosobis(2-oxopropy1)amine) to MRC rats resulted in the induction of testicular tumors of mixed elements, including Leydig cells and glandular elements of probable Sertoli cell origin (1 I). The glands observed in MRC rats showed also variation in size and shape, and were covered either with fat, cuboidal cells or by cylindrical cells, resembling the lesions reported here. This indicates that appropriate agents may induce the glandular lesions of Sertoli cell origin in animal testes.
The aged Wistar rats produced fewer glandular changes than the aged F344 rats, although the percentage of the ICT-bearing testes was not significantly lower than that of F344 rats (4, 5). The average weight of the testis, which reflects the size of the ICT, was significantly lower than that of aged F344 rats (p c 0.001). Both the testicular weight and the incidence of the glandular changes of the 2-year-old Wistar rats corresponded very well with that of I-year-old F344 rats. The strain difference seemed to affect the incidence of glandular changes and may be mainly explained by the size of the spontaneous ICTs.
This change was found frequently in the aged F344 rat testis so that it might be worth adding this type of testicular lesion to the data base of spontaneous hyperplastic or neoplastic lesions of the F344 rat.
